Embryonic muscle stem cells (eMuSC), in contrast to their adult counterpart, self-renew and produce muscle all the time. They thus have properties that cells for the therapy of muscle diseases should emulate, at least when the cells are expanded in vitro prior to backgrafting into a patient. To unravel the molecular basis of eMUSC's unique properties, we designed a number of molecular constructs that, according to their activity in tissue culture cells, were expected to force cells into premature differentiation. Indeed, when introduced into the pluripotent cells of an early Xenopus embryo, cells were recruited into myogenesis. However, when introduced into chicken eMuSC in vivo, the cells did not enter immediate differentiation, suggesting that the stem cell state of eMuSC is actively protected. We will show experiments to elucidate the molecular basis of this protective mechanism.
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Embryonic muscle stem cells (eMuSC), in contrast to their adult counterpart, self-renew and produce muscle all the time. They thus have properties that cells for the therapy of muscle diseases should emulate, at least when the cells are expanded in vitro prior to backgrafting into a patient. To unravel the molecular basis of eMUSC's unique properties, we designed a number of molecular constructs that, according to their activity in tissue culture cells, were expected to force cells into premature differentiation. Indeed, when introduced into the pluripotent cells of an early Xenopus embryo, cells were recruited into myogenesis. However, when introduced into chicken eMuSC in vivo, the cells did not enter immediate differentiation, suggesting that the stem cell state of eMuSC is actively protected. We will show experiments to elucidate the molecular basis of this protective mechanism. doi:10.1016/j.mod.2017.04.466
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Intestinal maintenance and regeneration depends upon a population of multipotent intestinal stem cells (ISC), which produce the mature cell types required for healthy intestinal function. The process by which an ISC is able produce these cell types is under tight molecular regulation with proteins able to influence cellular identity and function by manipulating the expression of particular genes. We sought to investigate if proteins expressed at extremely low cellular levels are involved in the molecular regulation of this process. Using the Drosophila melanogaster intestine, we have identified Grainyhead to be very lowly expressed in the intestine. Alternative splicing of the grainyhead gene produces 8 mRNA transcripts, which in turn, produces two protein isoforms, GRH.N and GRH.O, depending on the splicing of exon 4 and 5. In cell lineage tracing experiments, loss of both GRH.N and GRH.O results in a reduction in the number of progeny arising from a single ISC. Interestingly, loss of only the GRH.O isoform, which has previously been characterized as specific to only neural tissue, results in an even greater reduction in progeny numbers. In the opposite experiment, we ectopically expressed both GRH.N and GRH.O isoforms in ISCs and its immature daughter cell, the enteroblast (EB). Ectopic expression of GRH.O resulted in an increase in ISC and EB numbers whereas GRH.N over expression resulted in the loss of the ISC and EB population. We hypothesize that Grainyhead functions to maintain ISC numbers and in doing so, is regulated by multiple means. Firstly, Grainyhead function is regulated by its low expression. Only when it is required, such as during regeneration under tissue injury, does its expression levels transiently increase. Secondly, GRH.N and GRH.O isoforms interact in a manner that allows them to counter each other. Traumatic injury or surgical excision of diseased bone tissue usually require the reconstruction of large bone defects unable to heal spontaneously, especially in older individuals. This is a big challenge requiring the development of biomaterials mimicking the bone structure and capable of inducing the right commitment of cells seeded within the scaffold. In particular, given their plasticity and large availability, the human adipose-derived stem cells are considered as the better candidate for autologous cell transplantation. In order to evaluate the regenerative potential of these cells along with an osteoinductive biomaterial, we have used collagen/ hydroxyapatite scaffolds to test ectopic bone formation after subcutaneous implantation in mice. The process was analysed both in vivo, by Fluorescent Molecular Tomography (FMT), and ex vivo, to evaluate the formation of new tissues and to characterize the population of cells invading the biomaterial. The results have shown that the biomaterial could itself be able of promoting differentiation of host cells and bone formation, probably by means of its intrinsic chemical and structural properties, namely the microenvironment. However, when charged with human mesenchymal stem cells, the ectopic bone formation within the scaffold was increased. We believe that these results represent an important advancement in the field of bone physiology, as well as in regenerative medicine. Importin α (Impα) proteins are required for transporting proteins from the cytoplasm into the nucleus via interaction with Impβ in all tissues but also have roles in transcriptional regulation and organisation of chromatin and have been suggested to act as developmental switches during germline development. The Drosophila melanogaster genome encodes four Impα genes. We have identified a specific requirement for Impα1 in maintenance of male germline stem cells and spermatogonial differentiation. Loss of function Impα1 mutants are male sterile. They lose germline stem cells (GSCs) and this loss can be rescued by germline specific expression of Impα1 but the rescued animals are still infertile indicating a secondary role of Impα1 in spermatogenesis. The GSC loss is accompanied by development of germ cell cysts that contain aberrant numbers of germ cells suggesting that cysts may be differentiating prematurely. The pre-meiotic Impα1 mutant phenotype can be phenocopied by germline expression of a dominant-negative Impα1 protein that lacks the Impβ binding domain. We identified genes known to be expressed in the testis that produce proteins containing a consensus nuclear localisation sequence and screened for the ability of the dominant-negative allele to prevent protein transport into spermatogonial nuclei. From this screen we identified CycH and CG12909 as potential targets of IMPα1. Germline specific knockdown of CG12909 produces a phenotype similar to that of Impα1 alleles. The mammalian ortholog of CG12909, LYAR, has been associated with recruitment of the methyltransferase PRMT5 to specific regions of chromatin and symmetric dimethylation of histone H4 Arg3. Human perivascular cells (PVCs) support ex vivo epansion of human hematopoietic progenitors and the long-term reconstitution capacity of murine hematopoietic stem cells (HSCs) in the bone marrow (BM). The secretions of PVCs constitute specialized niche for BM cells via their critical paracrine actions. In the present study, we explored the paracrine effects of PVCs on hematopoietic development of human pluripotent stem cells (hPSCs) including embryonic and induced pluripotent stem cells. Human PSCs were induced to hematopoietic lineage using a stepwise direct induction protocol. We found that PVCs exert positively influence on the production of hematopoietic progenitors (CD34+CD43+ or CD34+ CD45+) and mature blood cells (CD34-CD45 + or CD34-CD43+). Furthermore, we found that hematopoietic progenitors exposed to PVC-conditioned media (CM) generate a higher number of colony forming units (CFU) compared to the control. These results suggest that the PVCs can be considered as critical niche component for the regulation of hematopoietic development. We further analyzed the CM using antibody array and identified a set of cytokines, which may be involved in regulating hematopoietic development of hPSCs. Further studies will be needed to identify the function of application. In addition, understanding of the interaction between PVCs and cancer might be useful for the prevention of cancer development and metastasis. In this study, we explored the paracrine effects of PVCs on the proliferation of cancer cells using indirect transwell co-culture system. We isolated PVCs from vessels of human umbilical cords and co-cultivated with human cancer cell lines including A549 (lung adenocarcinoma epithelial cells) and TF-1a and K562 (erythroleukemia cells) for 2 days. We found that PVCs increased the proliferative activity of A549 cell lines, had no effect on the proliferation of TF-1a and K562 cell lines. This finding suggests that increased proliferation of A549 cells is mediated by the paracrine factors of PVCs. Using antibody array, we analyzed the conditioned medium collected from cultured PVCs and identified a set of cytokines including Persephin (PSPN). We further found that supplementation of 40 ng/ml of PSPN significantly increased the proliferation of A549 cells, which was inhibited by blocking PSPN receptor (GFRα4 Stem cells have the ability to undergo states of self-renewal, differentiation or reversible quiescence. Understanding the mechanisms controlling the switching between these states will aid in the development of stem cell-based therapies and cancer treatment. In the central nervous system (CNS) of Drosophila, neuroblasts enter quiescence at the end of embryogenesis and re-enter the cell cycle later after larval hatching. Therefore, neuroblasts have become an excellent model for studying stem cell quiescence and reactivation (i.e. the exit of quiescence and the re-initiation of proliferation). Neuroblast reactivation is simulated by dietary amino acids and insulin-PI3K pathway. However, the mechanisms that control this pathway are largely unknown. We identified Hsp83 (Heat shock protein 83), a well-known chaperone, as a novel intrinsic regulator in neuroblast reactivation. Knockdown of Hsp83 by RNAi in neuroblasts results in neuroblast quiescence. The level of Akt, a downstream component of insulin-PI3K pathway, decreases in the brain upon hsp83 knockdown. Both Hsp83 and its co-chaperone Cdc37 (cell division cycle 37) physically interact with insulin receptor (InR). Remarkably, hsp83 knockdown phenotype is rescued by overexpressing a constitutively active form of InR. Our study reveals that Hsp83 affects neuroblast reactivation via interacting with InR of insulin-PI3K pathway. Both Hsp83 and the pathways governing neuroblast reactivation in Drosophila are highly conserved in mammalian systems. Our results will not only broaden the understanding of neuroblast reactivation regulation in Drosophila, but also provide insights in understanding the homeostasis of mammalian neural stem cells. doi:10.1016/j.mod.2017.04.472
